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Background
Rectal  prolapse  (RP)  is  a  disturbing  chronic  condition  and  fre-
quently occurs  in  elderly  women  [1].  Patients  usually  present
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Open access under CC BY-NC-ND licen relatively  common  condition  in  children  and  elderly  patients
less  than  30  years  old.  The  aim  of  this  study  is  to  identify  risk
ctal  prolapse  in  this  group  of  young  patients  and  determine
r  than  30  years  old  with  rectal  prolapse  treated  surgically
ptember  2012  were  identiﬁed  from  an  IRB-approved  database.
iated  conditions,  clinical  characteristics,  surgical  management patients  were  identiﬁed  with  a  mean  age  of  23  years  old.  Eigh-
ic  diseases  requiring  treatment  and  these  patients  experienced
han  non-psychiatric  patients  (83%  vs.  50%;  P  =  0.024).  Thirteen
ic  surgery.  The  most  common  symptom  at  presentation  was  a
nd  hematochezia  in  24  (55%).  Twenty-four  (55%)  underwent  a
)  open  abdominal  repair,  and  6  (14%)  had  perineal  surgery.  The
section  rectopexy  in  21  (48%;  7  open;  14  laparoscopic).  At  a
—165)  months,  6  patients  (14%)  developed  a  recurrence.
 constipation  in  psychiatric  patients  and  possible  pelvic  ﬂoor
us  pelvic  surgery  may  be  contributing  factors  to  rectal  prolapse
with  one  or  more  of  the  following:  a mass  effect,  obstructed
defecation, fecal  incontinence,  and  hematochezia.  Some
associated factors  related  to  RP  that  have  been  reported
in the  literature  are  advanced  age,  multiparity  in  females,
pelvic ﬂoor  dysfunction,  perineal  injury,  or  other  conditions
[2]. RP  may  be  also  associated  with  anatomical  abnormali-
ties including  loose  attachment  of  the  rectum  to  the  sacrum,
lax lateral  ligaments,  redundant  sigmoid  colon,  patulous
anus and  diastasis  of  the  levator  ani  muscles.  In  addition,  RP
can be  seen  in  children.  Functional  defecation  disorders  and
n access under CC BY-NC-ND license.
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lapse and  3  (7%)  patients  had  EDS.  Eighteen  (41%)  patients
had chronic  psychiatric  diseases  requiring  medication  treat-26  
rolonged  straining  associated  with  constipation  are  noted
o be  frequent  causes  for  prolapse  in  children  [3].  RP  among
oung adults  less  than  30  years  old  is  uncommon  and  the
iterature is  scant  in  this  group.
Generally,  surgical  techniques  for  RP  can  be  categorized
nto abdominal  and  perineal  procedures.  The  former  are
nown to  have  lower  recurrences  and  better  outcomes.  The
atter are  frequently  performed  in  patients  unﬁt  for  abdom-
nal surgery.  In  recent  years,  the  laparoscopic  approach  has
ecome  popular  [4].  The  exact  approach  for  RP  repair  con-
inues to  evolve  and  is  not  deﬁnitive.
Since  RP  is  rarely  seen  in  young  adults  under  30  years
ld, this  study  was  designed  to  investigate  the  risk  factors
n this  group  of  patients  with  RP,  their  surgical  treatment,
nd outcomes.
atients and methods
atients
his  study  was  approved  by  the  Cleveland  Clinic  Institu-
ional Review  Board  (IRB).  Data  was  obtained  on  all  adult
atients less  than  30  years  old  with  RP  treated  surgically
t the  Cleveland  Clinic  from  September  1994  to  Septem-
er 2012.  Both  paper  charts  and  electronic  medical  records
ere carefully  reviewed  to  conﬁrm  all  data  in  the  database
ncluding demographics,  risk  factors,  clinical  characteristics
nd surgical  procedures.  Patients  with  underlying  parasitic
nfection were  excluded  from  this  study.
emographic and clinical characteristics
emographic  characteristics  including  age,  gender,  and  body
ass index  (BMI)  were  recorded.  Potential  risk  factors
nalyzed were:  patient  history  of  chronic  psychiatric  dis-
ases, previous  pelvic  surgery,  redundant  rectosigmoid  colon
found intra-operatively),  irritable  bowel  syndrome  (IBS),
nﬂammatory bowel  disease  (IBD)  or  colitis,  obstetric  history
or females,  medication  use,  and  family  history  of  RP  or  gas-
rointestinal (GI)  disease.  We  also  looked  at  co-morbidities
elated to  RP  including  uterovaginal  prolapse,  solitary  rec-
al ulcer  syndrome  and  Ehlers-Danlos  syndrome  (EDS).  The
iagnosis of  RP  was  based  on  the  surgeon’s  observation  or
n radiographic  evaluation.  Recorded  clinical  characteristics
ncluded pre-operative  symptoms  and  examinations  asso-
iated with  RP.  The  extent  of  RP  was  divided  as  follows:
P grade  I  (internal  prolapse,  not  visible),  grade  II  (visible
rolapse with  spontaneous  re-position),  grade  III  (prolapse,
e-position needed),  and  grade  IV  (prolapse,  re-position  not
easible)  [5].
urgical management and follow-up
urgical  interventions  included  suture  rectopexy,  mesh  rec-
opexy, sigmoid  resection  and  rectopexy,  perineal  proctosig-
oidectomy (Altemeier),  rectal  mucosectomy  (Delorme),
nd stapled  transanal  rectal  resection  (STARR).  Also
ecorded were  the  duration  of  hospital  stay,  complications,
ollow-up time,  and  mortalities.  The  follow-up  duration  was
alculated from  the  operation  date  to  the  day  of  last  follow-
p either  in  clinic  or  by  phone  interview.  After  discharge,
ll patients  were  followed  for  recurrence,  and  the  current
ealth status  of  some  patients  were  updated  by  phone  inter-
iews.
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tatistical analysis
escriptive  statistics  were  performed  for  all  variables.
hese include  the  mean  and  standard  deviation  for  con-
inuous variables  and  frequencies  for  categorical  factors.
omparisons of  categorical  factors  were  made  with  Chi2 or
isher’s exact  tests.  Differences  were  statistically  signiﬁcant
hen P  value  was  less  than  0.05  (2-sided).  All  analyses  were
erformed with  SPSS  15.0  software.
esults
emographics and clinical characteristics
 total  of  44  young  patients  (32  females  —  73%)  were
dentiﬁed for  this  study.  The  demographics  and  clinical  fac-
ors that  were  analyzed  are  listed  in  Table  1.  The  mean
ge was  23  years  old  (range  16—29  years).  The  most  com-
on symptom  at  presentation  was  a  prolapsed  rectum  in
0 (91%)  patients,  defecatory  straining  or  obstruction  in
4 (77%)  patients,  constipation  in  28  (64%)  patients,  and
ematochezia in  24  (55%)  patients.  Colonoscopy  (n  =  23,
2%), anorectal  manometry  (n  =  20,  45%),  and  defecography
n =  16,  36%)  were  used  to  evaluate  RP  pre-operatively.
isk factors for RP  in young patients
wenty-seven  (61%)  patients  were  noted  to  have  a  redun-
ant rectosigmoid  colon  intra-operatively  (indicated  in  the
perative note)  (see  Table  2).  Thirteen  (30%)  patients  had
revious pelvic  surgery  which  included  previous  surgery  for
P, uterovaginal  or  vaginal  prolapse,  hysterectomy,  recto-
ele repair,  and  deep  abscess/ﬁstula  procedures.  Eighteen
41%) patients  had  co-morbidities  pertaining  to  RP:  10  (23%)
ad a  solitary  rectal  ulcer,  4  (9%)  had  uterovaginal  pro-ent. In  patients  with  psychiatric  disease,  constipation  was
 common  complaint  (83%  vs.  50%;  P  =  0.024)  and  laxative
se was  more  prevalent  compared  to  those  without  psychi-
tric disease  (56%  vs.  23%;  P =  0.028,  Table  3).  There  were  no
ifferences in  defecatory  straining  or  obstruction,  abdomi-
al or  anal  pain,  or  hematochezia  symptoms  between  the
wo groups.  There  was  no  peri-operative  mortality.
urgical management and complications
f  the  44  patients,  24  (55%)  underwent  a laparoscopic
ectopexy, 14  (32%)  had  an  open  abdominal  repair,  and  6
14%) had  perineal  surgery.  Four  patients  in  the  laparo-
copic group  had  robotic-assisted  laparoscopic  rectopexy.
he type  of  surgery  and  complications  are  listed  in  Table  4.
he median  duration  of  hospital  stay  was  5  days  (range
—17). At  a  median  follow-up  of  11  months  (range  1—165),  6
atients (14%)  developed  a  recurrence.  Recurrent  prolapse
ccurred in  two  patients  after  resection  rectopexy,  one  after
uture rectopexy,  two  after  mesh  rectopexy  and  one  after  a
elorme procedure.  Due  to  the  small  numbers,  we  combined
he type  of  surgeries  in  the  open  and  laparascopic  group  for
ecurrence purposes.  Complications  were  seen  in  4 patients:
 (5%)  with  recurrent  rectal  ulcer,  1  (2%)  with  small  bowel
bstruction, and  1  (2%)  with  urinary  retention.
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Table  1  Demographic  and  clinical  characteristics.
Factors  Total  population
(n =  44)
Age  at  index  surgery,
mean ±  SD  (yrs)
23 ±  4
Gender
Male  12  (27%)
Female 32  (73%)
BMI (kg/m2),  mean  ±  SD  22.4  ±  4.2
Rectal  prolapse  stage
I (internal  prolapse)  5  (11%)
II (visible  prolapse  with
spontaneous reposition)
33  (75%)
III (prolapse,  reposition
needed)
6  (14%)
IV (prolapse,  reposition  not
feasible)
0  (0%)
Symptoms
Feelings of  prolapse
without defecating
4  (9%)
Feeling of  a  bulge  in  the
rectum during  defecation
40  (91%)
Constipation 28  (64%)
Diarrhea 14  (32%)
Defecatory straining  or
obstruction
34  (77%)
Abdominal or  anal  pain  23  (52%)
Frequency of  abdominal  pain
Intermittent 40  (91%)
Consistent 4  (9%)
Stool frequency
> 1  time/daily 12  (27%)
1 time/daily 4  (9%)
1 time/every  2  or  3  days  19  (43%)
1 time/weekly  9  (20%)
Blood discharge  24  (55%)
Mucus discharge  7  (16%)
Fecal incontinence 9  (20%)
Examinations
Defecography 16  (36%)
Anorectal mamometry  20  (45%)
Colonoscopy 23  (52%)
Pelvic MRI  or  CT  6  (14%)
Air contrast  barium  enema  5  (11%)
Table  3  Characteristics  in  the  patients  with  psychiatric  disea
Factors  Patients  with  psychia
disease (n  =  18)
Gender
Male  3  (17%)  
Female  15  (83%)  
Constipation  15  (83%)  
Defecatory  straining  or  obstruction  16  (89%)  
Abdominal  or  anal  pain 11 (61%)  
Blood  discharge 12 (67%)
Laxatives  10  (56%)Table  2  Risk  factors  of  rectal  prolapse.
Factors  Total  population
(n =  44)
Chronic  psychiatric  diseases  18  (41%)
Previous  pelvic  surgery  13  (30%)
Redundant  rectosigmoid  colon  27  (61%)
IBS  6  (14%)
IBD  or  colitis  9  (20%)
Family  history  of  GI  diseases  10  (23%)
Family  history  of  rectal  prolapse  1  (2%)
Obstetric  historya 8  (25%)
Medication  history
Psychiatric medication  19  (43%)
Laxatives  16  (36%)
Comorbidities
Uterovaginal  prolapse 4  (9%)
Solitary  rectal  ulcer  10  (23%)
Ehlers-Danlos  syndrome  3  (7%)
a Percentage based on 32 female patients.
DiscussionRP  either  internal  or  protruding  through  the  anal  canal  is
common in  children  and  elderly  patients.  Interestingly,  RP
is rare  in  young  adults  less  than  30  years  old.  To  date,  the
exact cause  of  RP  is  not  completely  understood.  Marceau
et al.  studied  risk  factors  for  RP  in  patients  under  50  years
of age  and  reported  50%  had  severe  psychiatric  disease  that
required chronic  medication  (neuroleptics  or  antidepres-
sants) which  may  induce  severe  constipation  [6].  Similarly,
our study  found  that  18  patients  (41%)  had  chronic  psychi-
atric diseases  requiring  medical  treatment.  These  patients
experienced signiﬁcantly  more  constipation  and  needed
more laxatives  than  non-psychiatric  patients.
Of  the  44  young  patients,  61%  were  found  intra-
operatively to  have  a  redundant  rectosigmoid  colon,  and
some of  the  patients  also  had  symptoms  of  constipation.
It is  our  belief  that  a  redundant  sigmoid  colon  is  a  con-
sequence of  long-term  constipation.  In  Western  societies,
sigmoid volvulus  is  commonly  observed  in  elderly  institu-
tionalized patients  with  chronic  constipation.  This  promotes
development of  a  redundant,  elongated  sigmoid  colon  that
is prone  to  volvulus.  Even  though  it  is  difﬁcult  to  extrapo-
late this  observation  to  rectal  prolapse,  which  is  a  different
disease process,  50%  of  our  non-psychiatric  and  83%  of  our
psychiatric patients  had  chronic  constipation  and  61%  were
se.
tric Patients without  psychiatric
disease (n  =  26)
P value
9  (35%)
17  (65%)  0.303
13  (50%)  0.024
18  (69%)  0.161
12  (46%)  0.329
12  (46%)  0.179
6  (23%) 0.028
428  C.  Sun  et  al.
Table  4  Surgery  and  complications  of  rectal  prolapse.
Factors  Total  population
(n =  44)
Median  duration  from  rectal  prolapse  diagnosis  to  surgery  (months)  (range)  4  (0.5—48)
Median  duration  of  hospital  stay  (days)  (range)  5  (2—17)
Surgery  approach
Open 14  (32%)
Suture  rectopexy  4  (29%)
Mesh  rectopexy  3  (21%)
Resection  and  rectopexy  7  (50%)
Laparoscopic  24  (55%)
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[Suture  rectopexy  
Mesh  rectopexy  
Resection  and  rectopexy  
Perineal  
Rectosigmoidectomy  (Altemeier)
Rectal  mucosectomy  (Delorme)  
Stapled  transanal  rectal  resection  (STARR)  
Recurrent  rectal  prolaspea (open  &  lap)  
Resection  and  rectopexy  
Suture  rectopexy  
Mesh  rectopexy  
Delorme  
Complications  
Recurrent  rectal  ulcer  
Small  bowel  obstruction  
Urinary  retention  
Median  duration  of  follow-up  (months)  (range)  
Mortality  
a Percentage based on the number of each surgery approach.
bserved  to  have  a  redundant  sigmoid  colon.  We  found  that
0% had  previously  undergone  pelvic  surgery.  These  sur-
eries may  result  in  pelvic  ﬂoor  weakness  and  contribute
o the  occurrence  of  RP.  Based  on  our  data,  it  is  difﬁcult
o determine  whether  pelvic  surgery  is  a  risk  factor  or  an
ssociated disease  favoring  pelvic  organ  prolapse,  but  we
elieve that  pelvic  surgery  may  have  predisposed  this  group
f patients  to  RP.  Interestingly,  we  found  one  patient  with
idradenitis suppurativa  (HS)  who  had  a  deep  abscess  in
ontinuity with  a  ﬁstula  and  she  had  undergone  several  sur-
eries to  address  it.  Finally,  she  developed  RP  in  between
ndergoing treatments  for  HS.  It  is  unclear  if  this  patient’s
S and  the  surgical  treatment  contributed  to  RP,  but  the
P did  occur  while  the  prolonged  treatment  was  on  going.
erhaps damage  to  support  structures  during  debridement
f deep  tissue  may  have  occurred  to  predispose  to  the
P.
Considering other  possible  conditions  associated  with
P, some  patients  (9%)  had  uterovaginal  prolapse  mostly
ssociated with  an  obstetric  history  or  previous  pelvic
urgery. In  our  study  group,  3  (7%)  of  the  patients
ad EDS.  EDS  is  a  connective  tissue  disorder  characte-
ized by  skin  hyperextensibility,  abnormal  wound  healing,
nd joint  hypermobility.  This  disease  has  a  wide  spec-
rum of  gastrointestinal  manifestations  ranging  from  life
hreatening spontaneous  perforation  of  the  intestine  and
assive gastrointestinal  bleeding  to  a  more  benign  involve-
ent such  as  RP,  hernias,  and  intestinal  diverticula.
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a3  (13%)
7  (29%)
14  (58%)
6  (14%)
1  (17%)
4  (67%)
1  (17%)
6  (14%)
2  (9.5%)
1  (14%)
2  (20%)
1  (25%)
4  (9%)
2  (5%)
1  (2%)
1  (2%)
11  (1—165)
0  (0%)
ur  data  showed  occurrence  of  RP  and  EDS  similar  to
hat reported  in  other  studies  involving  young  patients
7].The chief  clinical  feature  of  RP  is  a mass  protruding
rom the  anus  following  defecation.  At  times,  the  prolapse
ay occur  spontaneously  upon  standing  or  coughing.  Other
ymptoms that  may  coexist  include  constipation,  incom-
lete evacuation,  rectal  bleeding,  rectal  pain,  incontinence,
rgency and  tenesmus  [8].  Similarly,  the  most  common
ymptom at  presentation  in  our  study  was  a  prolapsed
ectum in  91%  of  patients  mostly  associated  with  defe-
atory straining  or  outlet  obstructive  symptoms  in  77%  of
atients. Constipation  and  hematochezia  were  also  com-
only observed.  In  addition,  we  noticed  rectal  bleeding
n 55%  and  this  may  have  been  caused  by  a  solitary  rectal
lcer, which  was  seen  in  23%  of  our  patients.  One  study  also
as reported  that  bleeding  can  commonly  be  seen  in  90%
atients with  underlying  rectal  ulcer  associated  with  rectal
rolapse [9].
Numerous surgical  procedures  have  been  described  for
he treatment  of  RP.  The  choice  of  the  initial  treatment
s based  on  the  assessment,  age,  co-morbidities,  the  stage
nd workup  of  prolapse.  Laparoscopic  abdominal  surgery  for
he treatment  of  RP  has  been  highlighted  in  recent  years
ecause of  the  potential  beneﬁts  of  a  minimally  invasive
pproach, including  less  pain,  shorter  hospital  stay,  faster
ecovery, and  fewer  complications  in  comparison  with  open
bdominal  surgery  [10].  One  study  reported  that  the  rate
 you
and  review of the literature. Eur J Med Genet 2012;55:548—51.Risk  factors  and  clinical  characteristics  of  rectal  prolapse  in
of  recurrent  prolapse  was  signiﬁcantly  higher  for  perineal
procedures than  for  abdominal  procedures  [11].  According
to these  studies,  laparoscopic  surgery  is  a  safe  and  fea-
sible approach  in  patients  with  RP  [12,13].  In  our  study,
the most  common  procedure  in  young  patients  was  laparo-
scopic rectopexy  with  or  without  resection.  The  majority
of the  young  patients  underwent  rectopexy  with  resec-
tion, per  surgeon’s  choice,  mostly  based  on  the  ﬁndings
of a  redundant  rectosigmoid  colon  intra-operatively.  It  has
been  speculated  that  a  sigmoid  resection  may  increase
the morbidity  due  to  potential  complications  secondary  to
performing an  anastomosis,  although  it  also  may  provide
improvement for  constipation  symptoms  [14].  In  our  study,
the complication  rate  was  low  and  there  was  no  mortality.
Therefore, laparoscopic  rectopexy  with  or  without  resection
appears to  be  a  safe  and  effective  surgical  option  for  young
patients.
In recent  years,  robotic-assisted  laparoscopic  rectopexy
has been  added  to  the  surgical  repertoire  for  RP  in  our  hos-
pital. One  study  focused  on  robotic  rectopexy  for  RP  and
demonstrated longer  operative  time  and  greater  cost  but
excellent visualization  and  suturing  as  well  as  equivalent
operative outcomes  to  laparoscopy  [15].  Although  only  4  of
44 patients  had  a  robotic-assisted  laparoscopic  rectopexy  in
our study  group,  there  were  no  complications  and  no  recurr-
ences were  noted.  Because  of  the  small  number  of  patients
who had  the  robotic  approach,  it  is  difﬁcult  to  assess  the
role of  robotic  assisted  surgery  for  this  group  but  it  may
become more  popular  in  the  future.  When  the  recurrence
of the  speciﬁc  type  of  procedure  is  compared  to  the  liter-
ature, our  data  is  comparable  with  patients  not  selected
according to  age.  Of  the  six  recurrent  patients,  only  one
patient was  a  psychiatric  patient.  The  other  ﬁve  recurren-
ces were  observed  in  non-psychiatric  patients.  There  was
no difference  between  the  two  groups  in  regards  to  recur-
rence but  since  there  is  only  one  psychiatric  patient  with
recurrence, the  statistical  analysis  may  be  skewed.  It  is
possible that  since  all  of  these  psychiatric  patients  were
under a  physician’s  care  or  were  institutionalized,  a dili-
gent attempt  to  prevent  straining  and  constipation  after
prolapse surgery  was  made  in  this  group.  Various  laxatives
or bulk  forming  agents  may  have  been  utilized.  However,  we
do not  have  the  data  to  support  this.  We  believe  that  after
prolapse surgery,  it  is  important  to  utilize  various  agents
such as  polycarbophil-based  or  psyllium-based  bulk  forming
supplements to  prevent  constipation  and  straining.  Water
ingestion should  be  encouraged  and  osmotic  laxatives  such
as MiraLAX,  Milk  of  Magnesia  or  sorbitol  can  be  tried.  Further
studies need  to  be  done  to  determine  whether  systematic
use of  these  agents  may  decrease  the  recurrence  risk  of
RP.
The limitation  of  this  study  is  its  retrospective  nature.
Although the  data  was  collected  in  a  prospective  database,
some data  points  required  chart  review.  Additionally,  a
longer follow-up  period  is  desirable  to  determine  if  the
recurrence rates  will  increase  over  time.
In  conclusion,  medication  induced  constipation  in  psychi-
atric patients  and  possible  pelvic  ﬂoor  weakness  in  patients
with previous  pelvic  surgery  may  be  important  contribut-
ing factors  for  young  adults  who  develop  RP.  Long-term
follow-up and  a  larger  sample  size  would  optimally  improve
the data  to  enable  deﬁnitive  reporting  of  the  recurrence
rate and  optimal  surgical  procedure.  Utilization  of  bulk
forming agents,  water  ingestion  and  possible  laxative  use
after prolapse  surgery  should  be  tried  to  determine  whether
recurrence can  be  decreased.
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